INTRODUCTION
The pterosaur record from Triassic deposits is rather limited (Barrett et al. 2008) , although the number of new specimens has increased throughout the years (Dalla Vecchia 2014) . Since the description of Eudimorphodon ranzii from the late Norian deposits of Italy (Zambelli 1973) , more material has been found, for all in Europe (e.g., Wild 1978 , Dalla Vecchia 2003a , b, 2014 .
Being the first Triassic pterosaur named, Eudimorphodon ranzii shows a very distinctive dentition formed by several multicuspid teeth, a feature regarded as diagnostic of the genus (Wild 1978 , Dalla Vecchia 2003a . Consequently, most specimens with similar dentition were either referred to Eudimorphodon ranzii (e.g., Wild 1978 Wild , 1994 , including a partial skeleton recovered from the Seefeld Formation of Austria (Wellnhofer 2003) , or to the genus as happened with `Eudimorphodon´ (Jenkins et al. 2001) .
In a cladistic analysis addressing the ingroup relationships of the Pterosauria, which included the main representatives of non-pterodactyloid and pterodactyloid taxa known at that time, Kellner (2001 pointed out that not all specimens referred to Eudimorphodon ranzii might belong to this species, which he restricted to the holotype (MCSNB 2888). also observed that the multicuspid dentition was not exclusive of Eudimorphodon, being also present in at least some teeth of Peteinosaurus zambellii. This author further pointed out several anatomical differences between the Milano specimen (MPUM 6009) and the holotype of Eudimorphodon ranzii and argued that `Eudimorphodon´ rosenfeldi should be classified in a new genus. This clearly indicated that Eudimorphodon has become a wastebasket for several pterosaur species.
Reviewing the record of Triassic flying reptiles, Dalla-Vecchia (2003b) retained the Milano specimen (MPUM 6009) in the genus Eudimorphodon but suggested that it might belong to a distinct species. Dalla Vecchia (2003b) also pointed out that the Austrian material regarded by Wellnhofer (2003) Anatomical abbreviations: ang -angular, aof -antorbital fenestra, art -articular, cor -coracoid, d -dentary, exmf -external mandibular fenestra, f -frontal, fe -femur, fo -foramen, fopn -foramen pneumaticum, hu -humerus, j -jugal, l -left, lalacrimal, ltf -lower temporal fenestra, m -maxilla, maxws -maximized wingspan, mcIV -metacarpal IV, n -nasal, nar -external naris, or -orbit, pparietal, ph1d4 -first phalanx of manual digit IV, ph2d4 -second phalanx of manual digit IV, ph3d4 -third phalanx of manual digit IV, pm -premaxilla, po -postorbital, q -quadrate, qj -quadratojugal, r -right, rapr -retroarticular process, ri -rib, sansurangular, sandp -surangular dorsal process, sca -scapula, sq -squamosal, st -sternum, ti -tibia, ul -ulna, utf -upper Revised diagnosis: This species shows the following autapomorphies: 11-12 maxillary multicuspid teeth; distal articulation surface of wing metacarpal IV bicondylar, femur only slightly smaller than tibia (fe/ti ~0.96); scapula much longer than coracoid (sca/cor ~ 1.93); humerus only slightly smaller than femur (hu/fe -0.92) and ulna (hu/ul ~ 0.91); femur slightly larger than first wing phalanx (ph1d4/fe ~ 0.91); and elongated metatarsal III (mt3/ti 0.56). It can be further separated from some other nonpterodactyloids by the lack of the fang-like teeth in the middle part of the lower jaw and the triangular shape of the deltopectoral crest of the humerus.
Remarks: The specimen MGUH VP 3393 consists of one of the smallest pterosaurs recovered so far, particularly from Triassic strata. Jenkins et al. (2001) erected a new species to this material referring it to the genus Eudimorphodon mainly due to the presence of multicuspid teeth. As pointed out, the presence of multicuspid teeth is not exclusive of Eudimorphodon, which has been emphasized in recent years due to new findings (e.g., see review in Dalla Vecchia 2014).
Furthermore, the humerus of the Arctic species has a triangular deltopectoral crest that differs from the subrectangular condition observed in the Triassic campylognathoidids Eudimorphodon ranzii, Carniadactylus and Bergamodactylus.
Another bone of MGUH VP 3393 that shows a very distinct morphology is the quadrate (oddly about the same length of the bone identified as the coracoid). Jenkins et al. (2001) only mentioned that this bone has a bulbous articular condyle. In the illustration provided (Jenkins et al. 2001, fig. 2 ), the quadrate shaft is unusually broad, differing from all pterosaur quadrates known to me, yet showing a morphology very similar to some Triassic pterosaur coracoids (see Dalla Vecchia 2009, fig. 3 ). In addition, Jenkins et al. (2001, fig. 5 ) pointed out that the distal articulation of the wing metacarpal is formed by rounded condyles separated by a strong groove, calling it bicondylar. If these interpretations are correct, both the shapes of the quadrate and the wing metacarpal of this Arctic species are unique within Pterosauria and deserve further studies.
In the last review of Eudimorphodon ranzii (and other Triassic pterosaur material), Dalla Vecchia (2014) presented several features that diagnose this monotypic genus. Unfortunately, most of them cannot be evaluated in the Arctic species due to lack of preservation. The few characters that can be compared such as the presence of fang-like teeth in the middle portion of the dentition, teeth on the pterygoids and enamel of several teeth striated, are not present in MGUH VP 3393.
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ALEXANDER W.A. KELLNER In addition, the proportions of several elements of ʽEudimorphodonʼ cromptonellus are quite different from those of Eudimorphodon ranzii and several other Triassic taxa. These include a comparatively small humerus, ulna and first wing phalanx, and an elongated metatarsal III, suggesting that this animal had short wings and large feet (Jenkins et al. 2001) . MGUH VP 3393 also has fewer maxillary teeth than all other Triassic pterosaurs for which the dentition could be reconstructed. These (Wellnhofer 2003) .
Diagnosis: This species shows the following autapomorphies: frontal with short anterior processes; jugal with small maxillary and nasal processes, and a thin and elongated postorbital process; presence of an external mandibular fenestra; surangular dorsal process low; scapula significantly longer than the coracoid (sca/cor ~ 1.62).
The new species can be further distinguished from other non-pterodactyloid pterosaurs by the following combination of characters: broad coracoid with constricted shaft; deep ischipubic plate; comparatively large tibia relative to the humerus (hu/ti < 0.70) and to the first wing phalanx (ph1d4/ti -0.92).
Remarks: This specimen (BSP 1994 I 51) was first described by Wellnhofer (2003) , who regarded it as Eudimorphodon cf. E. ranzii due to the presence of multicuspid teeth. This author acknowledged that some proportions of this material were different from the ones of Eudimorphodon ranzii and regarded this specimen as ontogenetically immature or a subadult individual. This young ontogenetic status was mainly based on the fact that BSP 1994 I 51 is about 10 to 25% smaller than the holotype of Eudimorphodon ranzii (MCSNB 2888).
Shortly after, Dalla Vecchia (2003b) noted that there were many osteological differences between BSP 1994 I 51 and the holotype of Eudimorphodon ranzii (MCSNB 2888), and suggested that it represented a distinct species of that genus. Some years later, Dalla Vecchia (2009) provided several comments on BSP 1994 I 51. He disagreed with Wellnhofer (2003) on the juvenile status of this specimen due to the fusion of several elements, and was the first to identify (in print) the presence of an external mandibular fenestra. The occurrence of this unusual and important feature was later confirmed by Nesbitt and Hone (2010) and Bennett (2013, in press ). Dalla Vecchia (2009) also provided an extensive phylogenetic analysis of the non-pterodactyloid taxa for all Triassic species and demonstrated that BSP 1994 I 51 was not closely related to Eudimorphodon ranzii and might occupy a basal position within the Pterosauria.
The description of Wellnhofer (2003) This pterosaur skeleton is distributed into five slabs that were collected on different occasions (Wellnhofer 2003) . Several bones are preserved as impressions with bits of broken parts, probably due to the exposure of the material prior to collection. Although the skeleton is disarticulated and scattered, there is no duplication of bones and all elements seem to be part of the same individual. So far, only two cranial elements could be recognized. A flattened bone with two distinct processes was previously identified as a sternum (Wellnhofer 2003 , Dalla Vecchia 2014 , but is regarded as the fused frontals (pers. observation, Bennett in press). The lack of a cristospine and the developed median ridge that marks the contact between opposite elements corroborate this reinterpretation. The anterior processes of the frontals are shorter than in Eudimorphodon ranzii, and apparently also than that of Bergamodactylus (MPUM 6009). The notch between them enclosed the posterior processes of the premaxillae.
Except for a small bony portion that forms part of the ventral margin of the orbit and the posterior tip of the quadratojugal process, the jugal is preserved as an impression. It is a tetraradiate element, with the maxillary and nasal processes short and forming a small angle (~15°). The postorbital process is thin and long, subequal in length with the ventral margin of this bone, being therefore proportionally longer than in any other pterosaur. Several thin and flat bones are preserved ventral to the jugal and can be identified as part of the sclerotic ring.
The most interesting element of BSP 1994 I 51 is the lower jaw. As Nesbitt and Hone (2010) pointed out, this bone belongs to the right side and is exposed in lateral view contrary to the original description (Wellnhofer 2003) . This interpretation is corroborated by several anatomical observations such as the presence of foraminae and the slightly rugose texture of the bone surface, which is characteristic of the lateral portion of reptilian dentaries.
The mandibular rami are preserved with the right one being more complete and both lacking the symphyseal region. A close examination of the posterior part of the lower jaw did not reveal the presence of a distinct ossification that could be referred to as a `coronoid´ process. Therefore, the observed elevation can be interpreted as a dorsal extension or process of the surangular. This is also true for the holotypes of Eudimorphodon ranzii (MCSNB 2888) and Carniadactylus rosenfeldi (MFSN 1797), and for MPUM 6009 for which such a structure has been reported (e.g., Wild 1978 , Dalla Vecchia 2009 . In any case, the surangular dorsal process is not pointed or developed in BSP 1994 I 51, but rather low and rounded.
The right mandibular ramus clearly shows an external mandibular fenestra, bordered by the dentary, surangular and angular. It has an oval shape and is reduced. The left mandibular ramus is incomplete and also has the anterior margin of an opening that looks like the external mandibular fenestra. However, this opening is significantly larger than the one on the right side. The anterior part of this bone is not preserved but left an impression on the matrix close to the left scapulocoracoid.
The right lower jaw shows 12 multicuspid teeth in place and two additional alveoli, totalizing 14 teeth. The preserved portion of the left lower TRISSIC PTEROSAURS ONTOGENY NEW TAXA jaw only has the last 10 teeth. There are some differences in the opposite teeth from the left and right side, which were interpreted by Wellnhofer (2003) as ontogenetic or individual variation. The dentary of both sides is shallow compared to other Triassic taxa, similar to that of Carniadactylus rosenfeldi. In the preserved portion of the mandible there is a thick anteroposteriorly oriented ridge that is also observed in Bergamodactylus (MPUM 6009).
Regarding the postcranial skeleton, it is interesting to mention that one cervical vertebra shows at least one lateral opening in the contact region of the centrum and the neural arch. This opening was correctly interpreted as a pneumatic foramen by Wellnhofer (2003) and is rather rare in the neck of other Triassic pterosaur species (Butler et al. 2009 ). Pre-and postzygapophyses of the caudal vertebrae are not elongated and do not form rod-like structures. The haemapophyses are long but not to the same degree as in other long-tailed non-pterodactyloid pterosaurs. Scapula and coracoid are fused, with the scapula being a much longer bone. The coracoid is broad and has an expanded proximal end. On the anterior margin of the coracoid a developed ridge runs from the medial opposite portion to the ventral margin of the bone. The articulation of the coracoid with the sternum is dorsoventrally flattened and only slightly concave. The coracoid of BSP 1994 I 51 differs from the more straighter one of Eudimorphodon ranzii and shows a more constricted shaft compared to Carniadactlylus rosenfeldi and MPUM 6009 (which is referred to a new species Bergamodactylus wildi, see below). The coracoidal process ( = biceps tubercle) is well developed.
Both humeri are preserved, albeit the right one only as an impression. The deltopectoral crest is subrectangular and similar to Bergamodactylus (MPUM 6009), but the medial crest is less developed. The left humerus shows a distinct rugose oval depression separated from the remaining part of the deltopectoral crest by a marked diagonal bony ridge. It is not clear if this feature, never observed in pterosaur humeri before, constitute a taphonomic artifact. No evidence of a pneumatic foramen was observed in both humeri.
The right first wing phalanx is preserved and has the extensor tendon process fused. The pelvis shows the ilium, pubis and ischium fused, being much deeper than in Eudimorphodon ranzii. The ischium presents a developed process on the posterior margin. Tibia and fibula are not fused, with the fibula reaching the distal end of the tibia and contacting the proximal tarsals. However, tarsals are fused with the tibia forming a tibiotarsus. Wellnhofer (2003) considered BSP 1994 I 51 an immature individual mainly due to the slenderness of some bones, including the jugal and the sternum. However, the scapula and coracoid are firmly fused, as is the extensor tendon process of the first wing phalanx, the pelvic bones (ilium, pubis and ischium), and the proximal tarsals with the tibia, suggesting that this specimen represents an adult individual instead.
The marked differences in the anatomy observed in BSP 1994 I 51 justify the establishment of a new taxon, designated here as Austriadraco dallavecchiai.
Novialoidea Kellner 2001 Campylognathoididae Kuhn 1967
Bergamodactylus gen. nov. premaxilla not participating in the ventral martin of the external nares; wing metacarpal IV small, about 40% and 30% the length of the humerus and ulna, respectively; femur small, about half the length of the ulna and the first wing phalanx.
The new species can be further distinguished from other campylognathoidids by the following combination of characters: surangular dorsal process of moderate size (smaller than in Carniadactylus rosenfeldi but larger than in Eudimorphodon ranzii); mandibular rami deeper than in Carniadactylus; pteroid rod-like with a marked bend, having the proximal part shorter than in Carniadactylus; lack of enlarged maxillary teeth on the middle region of the maxillae (unknown in Carniadactylus); dentition of the lower jaw extending more posteriorly than in Carniadactylus; 18 and 17 teeth on each side of the upper and lower jaw, respectively.
Remarks: The holotype of Bergamodactyus wildi has been described and was illustrated several times in the literature. The first report of MPUM 6009 was done by Wild (1978) in an extensive monograph on the Triassic pterosaurs recovered from Cene (Italy) and most recently by Dalla Vecchia (2014) , who presented several colored illustrations of this material.
Wild (1978) nicknamed MPUM 6009 as the ʽMilanoʼ specimen´ and regarded it as a juvenile of Eudimorphodon ranzii. He observed several anatomical differences between this material and the holotype of Eudimorphodon ranzii (MCSNB 2888), including dissimilarities in the dentition, but interpreted them as a result of its purported young ontogenetic stage. MPUM 6009 is indeed quite smaller than the holotype of Eudimorphodon ranzii with the humerus reaching only about 56% the size of the latter. However, despite this difference, there is no indication that MPUM 6009 is a juvenile. Quite the contrary, size-independent characters commonly used in pterosaur material to assess their ontogenetic stage (e.g., Bennett 1993, Kellner and Tomida 2000) such as ankylosed scapula and coracoid (as pointed out by and the extensor tendon process of the first wing phalanx fused indicate that it represents an adult or "older" subadult animal at time of death. Despite the compressed nature of the specimen, there is also no sign that the carpal elements are unfused, which has also been observed by Dalla Vecchia (2009) .
Wild (1978) observed several anatomical differences in the skull and postcranial skeleton of the holotype of Eudimorphodon ranzii (MCSNB 2888) and MPUM 6009. This included the shorter skull of MPUM 6009 and a more gracile postorbital, particularly the postorbital frontal process that lacked the dorsal expansion present in the holotype of Eudimorphodon ranzii (MCSNB 2888). Furthermore, Wild (1978) recognized that MPUM 6009 had fewer teeth, with 18 in the upper and 17 in the lower jaw, as opposed to 29 and 28 found in the holotype of Eudimorphodon ranzii (MCSNB 2888), respectively. He also observed that the enamel of the teeth of MPUM 6009 was smooth, differing from the striated condition present in the teeth of Eudimorphodon ranzii (MCSNB 2888).
As pointed out before, there is no indication in MPUM 6009 that suggests that it was a juvenile. Quite the contrary, the fused scapula and coracoid, elements of the syncarpal and the extensor tendon process strongly indicate that this specimen represents an adult individual and therefore the differences registered above cannot be attributed to ontogeny. Although it is conceivable that the skull and lower jaw might indeed get longer in ontogenetically older individuals (e.g., Manzig et al. 2014) , there is no example in recent animals that can account for such large variation in number of teeth. In the bone-bed of one pterodactyloid pterosaur from Lower Cretaceous deposits of China, where ontogenetically younger and older individuals were recovered, the number of teeth is constant (Wang et al. 2014 ). In recent reptiles there might be some changes regarding 681 TRISSIC PTEROSAURS ONTOGENY NEW TAXA the number of teeth due to ontogeny (Edmund 1969) , but not as significant as in these pterosaur specimens. Furthermore, MPUM 6009 lacks the two enlarged maxillary teeth below the ascending (or nasal) process of the maxilla which are present in Eudimorphodon ranzii (MCSNB 2888). Those teeth were interpreted by Wild (1978) as a result of sexual dimorphism, a hypothesis that cannot be tested on the little number of specimens available.
Another significant difference between MPUM 6009 and Eudimorphodon ranzii (MCSNB 2888) is the broad posterior part of the jugal process of the maxillae, which is similar to the condition observed in Campylognathoides (e.g., Wellnhofer 1974), but differs from the gently tapering process observed in the holotype of Eudimorphodon ranzii (Wild 1978) . Moreover, the nasal does not send a thin anterior process to form the dorsoanterior margin of the external nares that is very well developed in MCSNB 2888 (Wild 1978: fig. 25 ) and might be an autapomorphic feature of Eudimorphodon ranzii. The antorbital fenestra of Eudimorphodon ranzii (MCSNB 2888) shows the same subtriangular shape than that of MPUM 6009, although being higher, with the dorsal margin surpassing that of the external naris. Regarding the postcranial skeleton, the main differences observed by Wild (1978) were seen in the pteroid, which is rod-like in MPUM 6009 and lacks the marked proximal expansion observed in the holotype of Eudimorphodon ranzii (MCSNB 2888). To my knowledge, no pterosaur species shows such marked differences in the configuration of the pteroid from ontogenetically younger (or smaller) to older (or larger) individuals (e.g., Wellnhofer 1975a, b, c) .
Wild (1978) also observed that the humerus of MPUM 6009 is more gracile compared to the one of Eudimorphodon ranzii (MCSNB 2888), a difference also regarded as an ontogenetic feature. When both are put in the same scale, the deltopectoral crest of MPUM 6009 extends less down the shaft than in the holotype of Eudimorphodon ranzii (MCSNB 2888). Although the variation in the humeri of younger and older pterosaur individuals is still not known in detail, particularly in non-pterodactyloid pterosaurs, a similar change in morphology was observed comparing two humeri of very different sizes of one toothless pterodactyloid species (Manzig et al. 2014) , in which one was one third the length of the other. However, when humeri about half the size are compared, there is no difference at all (Manzig et al. 2014: fig. 6a ).
In the redescription of `Eudimorphodon´ rosenfeldi, Dalla Vecchia (2009) Regarding the postcranial skeleton, Dalla Vecchia (2009) pointed out that the coracoid of MPUM 6009 and Carniadactylus rosenfeldi (MFSN 1797) were flat and broad. This author also pointed out the similarities of the pteroid in both specimens that are rod-like and bended. In MPUM 6009 however, the proximal part before the bend is proportionally shorter.
There are also differences in the humerus, with Carniadactylus rosenfeldi (MFSN 1797) having the deltopectoral crest comparatively less extended down the humerus shaft. This is not expected in individuals of similar ontogenetic stages (see Manzig et al. 2014 and discussion above).
The proportions of the lengths of several postcranial elements (Tabs. I, II), with the ratios of MPUM 6009 substantially different from the holotype of Carniadactylus rosenfeldi (MFSN 1797) and being actually more similar to Raeticodactylus (see tables in Dalla Vecchia 2009), also strike as being quite distinct between these two specimens. Overall, the femur in MPUM 6009 is much smaller relative to the humers, ulna and the first wing phalanx. The same is true for the metacarpal, which is also proportionally shorter relative to several bones in MPUM 6009 compared to other Triassic pterosaurs, including the holotype of Carniadactylus rosenfeldi (MFSN 1797) . Although in MPUM 6009 and MFSN 1797 the length of the phalanges of the wing finger follow a unique pattern among Triassic pterosaurs, with ph1d4>ph3d4>ph2d4, proportions between individual phalanges do not reveal any particular pattern. Most interestingly, ph1d4 is larger than ph2d4, which is rather derived within pterosaurs (e.g., , but differs from many Triassic and Jurassic species in which these bones are either of the same size or ph2d4 is slightly larger. The ratio between ph3d4 and ph1d4 of both specimens also differ from most other Triassic and Jurassic taxa, where ph3d4 is larger than ph1d4.
As pointed out by Dalla Vecchia (2009), MFSN 1797 has several bones fused, like the scapula and coracoid, the proximal carpal elements, and the extensor tendon process of the first wing phalanx. Fibula and tibia might also be fused. The sole potential indications that the individual represented by MFSN 1797 might not have reached a full ontogenetic maturity at time of death lies on the unfused distal syncarpals (formed by three elements, Dalla Vecchia 2009) and the presence of a narrow region with a slightly distinct texture between the proximal tarsals and the tibia, indicating that they might not have completely fused despite being otherwise strongly connected.
Regarding the ontogenetic stage of MPUM 6009, this individual has basically the same fused elements as observed in the holotype of Carniadactylus rosenfeldi (MFSN 1797): scapula and coracoid, proximal carpal series and the extensor tendon process of the first wing phalanx.
The distal portion of the tibia and tarsal elements are not preserved in MPUM 6009. MPUM 6009 has a developed and ossified sternum that is also the case of MFSN 1797. There is no feature that suggests that both specimens represent individuals of very distinct (if at all) ontogenetic stages (see Discussion). Yet regarding size, the maximized wingspan (maxws sensu Kellner et al. 2013 outcrops in the Friuli region and is slightly older than the Calcari di Zorzino Formation (see Dalla Vecchia 2003a: fig. 1 ).
DISCUSSION
An adequate evaluation of the anatomical differences concerning taxonomy is a difficult challenge. Besides the usual variation in anatomy due to intrinsic characteristics of organisms (e.g., individual variations, ontogeny, sexual dimorphism, pathology) and ecological factors (e.g., availability of food, climate), fossils have another fundamental set of processes influencing morphology that are imposed by taphonomy. The nature of the fossil record that dictates a general low number of specimens preserved in different grades of incompleteness, further introduces distortions of variable effects and causes. As expected, these circumstances have influenced pterosaur taxonomy (see comments in .
Apart from taphonomic biases, which should always be taken into account among the several factors that affect anatomy, one of the recurrent concerns for paleontologists is how to distinguish anatomical differences resulting from ontogeny from those that show taxonomic value. This aspect has been a conspicuous source of debate regarding the taxonomy of Triassic pterosaurs (e.g., Wild 1978 , Wellnhofer 2003 , Dalla Vecchia 2003a ). There are only a few ontogenetic studies addressing the Pterosauria (e.g., Wellnhofer 1975a , b, c, Bennett 1993 ALEXANDER W.A. KELLNER Kellner and Tomida 2000 , Wang et al. 2014 , Manzig et al. 2014 , which are hampered by the lack of populations than can be confidently assigned to the same species (Kellner et al. 2013) . To make matters more complicated, pterosaur anatomy is so distinctive that controversy arises on how modern analogs can be used to shed more light on the ontogeny of those volant reptiles (e.g., Wild 1978 , Padian 1983 , Chinsamy et al. 2008 . In any case, fusion of bones has been regarded as one effective way to determine ontogenetic stages among pterosaurs. The problem, however, is that most distinctions are limited to three categories: juveniles, subadults and adults. Although the extremes are easily recognized, ontogenetic variation of subadults and even the distinctions of ʽold subadultsʼ from adults have proved to be difficult and controversial. Furthermore, the category of subadults has been applied rather loosely and therefore revealed to have little utility in pterosaur taxonomy.
Although some authors have tried to provide a general notion of which bones tend to fuse earlier than others (e.g., Kellner and Tomida 2000) , there is a general lack of refinement regarding the ontogenetic fusion sequence in pterosaurs. Aware of the complexity related with this issue that includes the likelihood of species and groups of species developing distinct ontogenetic paths, here I show a preliminary attempt to provide an ontogenetic refinement within the Pterosauria that might also be applicable at least to their closer relatives.
It has been observed that several bones or complex of bones tend to fuse in adult pterosaur specimens. Regarding the skull, there is a tendency of most elements to fuse completely during ontogeny somehow similar to what happens in birds, but perhaps at a slower pace. The same is true for the lower jaw, where the suture of the posterior bones (e.g., angular, surangular) are closed in ontogenetically more developed individuals.
Concerning the postcranial skeleton, the following elements have been observed to fuse in pterosaurs: vertebral centrum and neural arches, dorsal vertebrae forming a notarium (with a distinct number of elements), sacral vertebrae (also with a different number of elements), scapula and coracoid, two epiphyses at the distal portion of the humerus, one epiphyseal plate at the proximal articulation of the ulna, the elements of the proximal carpals series (two), the elements of the distal carpal series (up to four), the extensor tendon process of the first wing phalanx, pelvic elements (ilium, pubis and ischium), opposite prepubia, pelvic elements with the sacrum, fibula with tibia, proximal tarsals (calcaneum and astragalus), and the proximal tarsals with tibia (forming a tibiotarsus). Based on several observations of the fusion of these bones done on non-pterodactyloids (e.g., Wellnhofer 1975a , b, c, Bennett 1995 , Dalla Vecchia 2003a , Wang et al. 2010 ) and pterodactyloids (e.g., Bennett 1993 , 1996 , Kellner and Tomida 2000 , a preliminary classification of six ontogenetic states (OS) is proposed and discussed below. It should be noted that the current knowledge on growth variation within the Pterosauria does not allow the establishment of a complete sequence of all postcranial elements that fuse during growth.
OS1 -all bones or complex of bones unfused, ossification of some elements like the sternum and the articulations of some long bones (ulna, radius, wing phalanges, tibia) present, but not fully developed. This is the condition of hatchlings.
OS2 -all bones ossified although the degree of ossification might vary, with all long bones having their articular ends molded. The texture of the external bone surface is immature, showing pits and small struts of bones. OS2 represents the condition of juveniles. It should be noted that in most derived pterosaurs and in some non-pterodactyloids, the dentaries (and likely all cranial elements) are also unfused. However, in some non-pterodactyloids, the dentaries do not fuse even in adult individuals such 685 TRISSIC PTEROSAURS ONTOGENY NEW TAXA as in the holotype of Eudimorphodon ranzii. In this respect, the fusion of the dentaries show both, an ontogenetic condition (for most pterosaurs) and also a phylogenetic signal (for some non-pterodactyloids), although the latter needs further investigation.
OS3 -fused sacral vertebrae, followed by fusion of the carpal elements, with the distal carpal elements fusing earlier than the ones of the proximal series.
OS4 -scapula and coracoid are fused, followed by the pubis and ischium that form a puboischiadic plate. The ilium, however, is not fused with the remaining elements of the pelvic girdle at this ontogenetic stage.
OS5 -ilium fused with the puboischiadic plate and the extensor tendon process fused with the wing phalanx.
OS6-all bones or complex of bones are fused. The epiphyses of the humerus are among the last bones to fuse, with the larger distal epiphyseal plate fusing before the smaller ventrodistal epiphysis. Furthermore, the epiphyseal plate of the proximal articulation of the ulna is among the last bones to fuse. At this stage, ontogenetic maturity has been reached and specimens can be considered full adults from the ontogenetic point of view.
It should be noted that even when pterosaurs reach OS6, this does not mean that ossification stops.
One specimen of an anhanguerid pterodactyloid (Kellner et al. 2013 ) has all bones fused and histological thin sections show a developed external fundamental system suggesting that growth had essentially ceased or was occurring at a very low rate when this animal died. However, the neural spines of some dorsal vertebrae that form the notarium were still in the process of being totally connected.
In several pterosaurs (non-pterodactyloids and pterodactyloids alike) opposite puboischiadic plates fuse and form a ventral pelvic symphysis. It is not clear if the lack of this fusion could be related to sexual dimorphism since an open pelvic symphysis at the ventral portion would allow some aperture of the pelvis during oviposition.
Considering the classification above, the holotype of Arcticodactylus cromptonellus (MGUH VP 3393) and Eudimorphodon ranzii (MCSNB 2888) represent ontogenetic extremes, OS2 and OS6, respectively. Nevertheless, the anatomical differences are substantial and Jenkins et al. (2001) were correct in raising a new species for MGUH VP 3393, a decision that had not been questioned in the literature and therefore will not be further discussed here.
The holotype of Carniadactylus rosenfeldi (MFSN 1797) also has several bones fused, including the extensor tendon process of the first wing phalanx and therefore has reached at least OS5. It is not easy to be sure if the epiphyseal bones of ulna and humerus are also fused, the main reason precluding the assignment of MFSN 1797 to OS6. In addition, the proximal tarsals are not completely fused with the tibia, although the fusion process had already taken place (Dalla Vecchia 2009) .
Based on the same reasons, the holotypes of Bergamodactylus wildi (MPUM 6009) and Austriadraco dallavecchiai (BSP 1994 I 51) have also reached at least OS5, which is supported particularly by the fused extensor tendon process. Moreover, BSP 1994 I 51 has the ilium fused to the puboischiadic plate (not visible in MPUM 6009), which is here regarded as another indicator of this ontogenetic stage.
The holotypes of Carniadactylus rosenfeldi (MFSN 1797), Austriadraco dallavecchiai (BSP 1994 I 51) and Bergamodactylus wildi (MPUM 6009) clearly represent individuals of the same or very similar ontogenetic age. Therefore, the several anatomical differences cannot be considered as a result of ontogeny.
Concerning BSP 1994 I 51, there seems little doubt that this specimen represents a new species (e.g., Dalla Vecchia 2009), but the taxonomic status of MPUM 6009 is more problematic. Wild (1978) and Dalla Vecchia (2009) have each referred this specimen to distinct previously known species.
As has been pointed out, Wild (1978) regarded all differences between MPUM 6009 and holotype of Eudimorphodon ranzii (MCSNB 2888) as ontogenetic, which is dismissed here and was also rejected, at least in part, by some authors (e.g., , Dalla Vecchia 2009 .
Although concluding that MPUM 6009 was not a "very immature individual", Dalla Vecchia (2009) Other differences include the proportions of bones that were dismissed as possible individual variations (Dalla Vecchia 2009). However, some of the bone ratios are quite distinct, such as the ratio of the wing metacarpal IV relative to the humerus and to the ulna, and the ratios of the femur relative to the ulna and to the first wing phalanx. If these differences are due to individual variation then perhaps the ratios of bones might not show any taxonomic signal at all, a view that is not advocated here.
Furthermore, the significant size difference between these two specimens of the same ontogenetic stage must be emphasized, with the maximized wingspan of MPUM 6009 being around 60% the maxws of the holotype of Carniadactylus rosenfeldi (MFSN 1797 There has been an interesting discussion in the literature regarding the so-called `typological´ versus `realistic´ approach to taxonomy of fossils (e.g., Bennett 1996), in which the main question resides on how anatomical differences should be evaluated. The key arguments for the `realistic´ approach is the fact that in nature several anatomical variations are observed in recent populations and they should be expected to be found in the fossil record as well. Granted that this could be the case, in my opinion the only way that one could confidently address this issue is having specimens that make part of the same or at least similar populations at hand. This can only happen with the discovery of bone-beds with complete (or nearly complete) material. So far, only three of such pterosaur accumulations have been discovered (Chiappe et al. 1998 , Wang et al. 2014 , Manzig et al. 2014 , and the development of specific studies on this material (e.g., paleohistology, detailed ontogenetic analyses) might provide an opportunity to better address this issue.
Lastly, a fragment of a lower jaw that was tentatively referred to Eudimorphodon might represent the oldest pterosaur known so far and is currently under study (Andres and Myers 2013). By examining the published pictures of this material (Murry 1986: figs. 9 .5H) it is unlikely that this specimen could be conclusively referred to this genus and probable represents a new taxon, further increasing the Triassic pterosaur diversity.
CONCLUSION
Some specimens assigned to the genus Eudimorphon and to the species Eudimorphodon ranzii have been reviewed, and based on significant anatomical differences assigned to new taxa: Arcticodactylus TRISSIC PTEROSAURS ONTOGENY NEW TAXA cromptonellus (comb. nov.), Austriadraco dallavecchiai (gen. et sp. nov.) and Bergamodactylus wildi (gen. et sp. nov.) . An analysis of pterosaur ontogeny leads to the recognition of distinct ontogenetic stages (OS), leading to the definition of six classes (OS1-OS6). Based on these, the holotype of Arcticodactylus cromptonellus (MGUH VP 3393) belongs to OS2, but the conspicuous anatomical differences distinguishes it from all other basal pterosaurs. The holotypes of Austriadraco dallavecchiai (BSP 1994 I 51) and Bergamodactylus wildi (MPUM 6009) represent individuals that have reached at least OS5, the same ontogenetic stage as the holotype of Carniadactylus rosenfeldi (MFSN 1797) , and therefore the anatomical differences observed between them cannot be explained by ontogeny. In addition, Bergamodactylus wildi is significantly smaller than Carniadactylus rosenfeldi with the maxws of the holotype (MPUM 6009) around 60% that of Carniadactylus rosenfeldi (MFSN 1797). Although it is hypothetically possible that these specimens found in distinct islands of the Triassic and of equal ontogenetic stages might represent extremes of growth of the same species (sexual dimorphisms being excluded), the significant anatomical differences, which include substantial variation in the proportions of some bones, argue against this interpretation and suggest that they belong to distinct species. Granted that more specimens and a better refinement of ontogenetic age based on osteological maturity is paramount to better understand the significance of anatomical differences within the Pterosauria, the results presented here show that the diversity of those volant reptiles in the Late Triassic is greater than previously thought, pushing the origins of this clade back to at least to the Middle Triassic.
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